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PETERSEN HYDROLOGIC

14 September 2003

Mr. Dave Shaver
GENWAL Resources, Inc.
P.O. Box 1077

Price, Utah 84501

Dave,

This appendix summarizes the baseline water monitoring activities in the South Crandall
Lease area. Baseline monitoring locations are shown on Figure 1. Discharge and major-
ion water quality data from seeps, springs, and streams in the South Crandall Lease area
are presented in Table 1. Trace metal and nutrient water quality measurements are
presented in Table 2.

Historic monitoring of seeps, springs, and creeks in the South Crandall Lease area has
been performed by several entities. The sources from which the hydrologic data in the
table were obtained are listed in Tables 1 and 2.

GENWAL Resources, Inc. has collected a large amount of hydrologic data from springs,
seeps, and streams in the South Crandall Lease and surrounding area. Beginning in 1985
and continuing to the present, GENWAL has performed a series of spring and seep
surveys in the South Crandall Lease and surrounding area. In conjunction with scientific
investigations conducted at the Crandall Canyon Mine, GENWAL has also collected a
substantial amount of discharge, solute, and isotopic data in the region. Over the past
several years, GENWAL also performed baseline monitoring of springs, seeps, and
streams in the South Crandall Lease area.

Beaver Cteek ”Cﬁ‘ﬁi@ﬁgr;p@y, as part of hydrologic monitoring at the Huntington Canyon
#4 Mine, monitored seeps, springs, and streams in the South Crandall Lease and
surrounding afe§. /This included monitoring of Little Bear Spring.

The QastleValley Spegial-Service District operates Little Bear Spring as part of a water
supply system that supplies municipal water to adjacent municipalities. In conjunction
with these activities, the Castle Valley Special Service District performs routine
monitoring of Little Bear Spring. The CVSSD measures monthly average discharge from
Little Bear Spring and performs periodic water quality measurements. The monthly
average discharge at the spring for the period 1982 to the present is presented in Table 3.
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Water quality and discharge data from Little Bear Spring collected by the CVSSD are
included in Tables 1 and 2.

Data from the South Crandall Lease area has also been collected by governmental
agencies. The United States Geologic Survey, in conjunction with various investigations
in the Huntington Canyon area, has performed periodic measurements of discharge and
water quality from streams, seeps, and springs in the area, including Little Bear Spring.
The Utah Department of Health has also monitored water quality at Little Bear Spring.
Water quality measurements performed by the USGS and the Utah Department of Health
are included in Tables 1 and 2. Discharge data from Little Bear Spring collected by the
USGS and CVSSD prior to 1982 are presented in Table 4.

Also included in this appendix is a plot of the Palmer Hydrologic Drought Index. A plot
of the PHDI for Utah Region 4 (which includes the South Crandall Lease area) is
presented in Figure 2. The PHDI is a monthly value generated by the National Climatic
Data Center using a variety of hydrologic parameters that indicates wet and dry spells.
The PHDI is calculated from several hydrologic parameters including precipitation,
temperature, evapotranspiration, soil water recharge, soil water loss, and runoff.
Consequently, it is a useful tool for evaluating the relationship between climate and
groundwater and surface water discharge data. The PHDI is useful for determining
whether variations in spring and stream discharge rates are the result of climatic

. variability or whether they are the result of other factors.

As indicated by the PHDI (Figure 2), during the past 20 years, the region has experienced
periods of extreme drought and periods of extreme wetness in addition to periods of near
normal climatic conditions. The climatic conditions the area was experiencing during
baseline monitoring activities at the South Crandall Lease area are important to consider
when evaluating the data in this appendix.

Please feel free to contact me should you have any questions in this regard.

Sincerely,

Erik C. Petersen, M.S., P.G.
Principal Hydrogeologist
Utah PG No. 5373615-2250
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Major lons

Isotopes

Date Data source  Flow T 9 Cond. DR -G8 Mg SNab K < HCO, SBDS SO O pa Turbidity Hard.  Acidity Alkaliniy O&G  TSS Tritum 'C  8°C 82H 5'%0 &*s
(@pm) (C°) (s.u.) Srem) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (NTU) (mg/l)  (mg/cacos) (mg/)  (mgll) (TU)  (pmC) (%) (%0) (%o) (%o)
SP-74
(Blackhawk Formation) Jun-85 Genwal seep - --- e
Oct-85 Genwal dry - --- -
Jun-93 Genwal dry - - -—
30-Jun-03 Genwal dry - --- ---
25-Aug-03 Genwal
SP-75 Jun-85 Genwal seep
(Blackhawk Formation) Oct-85 Genwal dry
Jun-93 Genwal dry
30-Jun-03 Genwal dry - - -
25-Aug-03 Genwal
SP-76 Jun-85 Genwal 1 10 748 960
(Blackhawk Formation) Oct-85 Genwal 1 5 8.35 -850
30-Jun-03 Genwal dry - - -
25-Aug-03 Genwal dry
SP-77 Jun-85 Genwal seep --- - -
(Blackhawk Formation) Oct-85 Genwal dry - --- -
30-Jun-03 Genwal dry - - -—-
25-Aug-03 Genwal dry
SP-78 Jun-85 Genwal seep - --- -
(Star Point Sandstone) Oct-85 Genwal dry - - e
Jun-93 Genwal dry -—- - -
30-Jun-03 Genwal seep - - -
25-Aug-03 Genwal seep
SP-79 Jun-85 Genwal seep - e -
(Star Point Sandstone) Oct-85 Genwal dry --- - ---
Jun-93 Genwal dry e e -
30-Jun-03 Genwal 0395 89 7.71 870 79
25-Aug-03 Genwal 0:353 d0.7 . :7.84  1:006
Little Bear Spring 3-Oct-57 Utah Dept. of Health 305 75 25 341 1.67 14 7.4 282
(Star Point Sandstone) 25-Jun-70 CVSSD 399
(upper Little Bear Spring) 8/75 to 2/79 av. USFS mean 449 5.8 8.9 90 3.7 244
(upper Little Bear; 4-1-W) 16-Jul-76 Beaver Ck. Coal 9.3 159 37
18-Aug-76 USGS, 1981 121 8.3 7.6 530 332 67 38 e 1.5 346 35 58 284
18-Aug-76 USGS, 1981 147
27-Apr-78 USGS, 1981 426
29-Aug-78 USGS, 1981 292
(upper Little Bear; 4-1-W) 15-Sep-78 Beaver Ck. Coal 180 11402 (20 470 28.0 14 1.00
13-Oct-78 USGS, 1981 256 ;
8-Nov-78 USGS, 1981 188
4-Nov-77 Utah dept of Health 1.F 492 315 66 36 6 2 346 32 2 274
(upper Little Bear; 4-1-W) 15-Jun-79 Beaver Ck. Coal 8.4 975
(upper Little Bear; 4-1-W) 11-Oct-79 Beaver Ck. Coal 7.80 330 58.0 8 1.00
(upper Little Bear; 4-1-W) 25-Aug-80 Beaver Ck. Coal 7.20 490 350 3830 214 9'00
(upper Little Bear; 4-1-W) 6-Nov-80 Beaver Ck. Coal 720 500 350 21.0. 0865 1 .00
(upper Little Bear; 4-1-W) 4-Jan-81 Beaver Ck. Coal 6.80 557 390 18.0 4.49 8.00
(upper Little Bear; 4-1-W) 3-Feb-81 Beaver Ck. Coal 7 o1 SR O 19 18) 350 160 123 1 .00
(upper Little Bear; 4-1-W) 4-Mar-81 Beaver Ck. Coal F40.2 520 310 9.00 1 .OO
(upper Little Bear: 4-1-W) 9-Apr-81 Beaver Ck. Coal 8.40 580 380 240 14.00 200







Major lons Isotopes

Date Data source Flow T pH- “Gond FDE e My Na K HCE - 60y "8ar Of DO Turbidity Hard. Acidity Alkalinity O&G TSS Ttiam - 'C  83C #2H %0 s
(gpm) (C°)  (s.u.) (uSrem) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l mg/I mg/l) (mg/l) (magl/l NT 0 0 0
28-Apr-81 Utah dept of Health 8.0 535 308 53 36 12 1 3290) i 395 e z? el (T _(mah (gl (mg/lz(?zcos) il () _{omE) Cho) (ko) (ko) (ko)
(upper Little Bear; 4-1-W) 13-May-81 Beaver Ck. Coal 7.9 540 350 SEan 12 9.0
(upper Little Bear; 4-1-W) 11-Jun-81 Beaver Ck. Coal 10 750 530 345 36 10 20
(upper Little Bear; 4-1-W) 10-Dec-81 Beaver Ck. Coal 7.6 560 3D 18 4.24 14.0
(upper Little Bear; 4-1-W) 14-Jan-82 Beaver Ck. Coal 265 7 1.2 500 325 30 29 4.0
(upper Little Bear; 4-1-W) 17-Feb-82 Beaver Ck. Coal 269 10 7.8 450 286 6.0 4.6 1.0
(upper Little Bear; 4-1-W) Mar-82 Beaver Ck. Coal 265 8 14 400 260 ; 2F0 3.8 9
(upper Little Bear; 4-1-W) 22-Apr-82 Beaver Ck. Coal 305 D 590 390 30:0 240 14.0
(upper Little Bear; 4-1-W) 26-May-82 Beaver Ck. Coal 7.6 520 350 24.0 9.9
(upper Little Bear; 4-1-W) 23-Jun-82 Beaver Ck. Coal AT 560 367 24.0 " 104 4.0
(upper Little Bear; 4-1-W) 21-Jul-82 Beaver Ck. Coal 16.0 7 415 276 6.0 13.0 4.0
(upper Little Bear; 4-1-W) 24-Aug-87 Beaver Ck. Coal 315 52 46 74 2 0 36 5 319 281
18-Sep-90 CVSSD 7.20 236 - 61.8:38:20 687 .1:70- 362 <0.40--- 342 43 0.61 430 297 5
24-Nov-92 CVSSD 7.4 405 S22 A8 93812 T 25 v iBGeE 33 0.4 349 459 0.50 i) 272
10/95 and 9/96 CVSSD 8.9 736 556
3-Feb-97 Genwal 8.9 7.6 556 306 62 3% % 1 341 <5 29 vé 307 279 <5 ol S e !
30-Jun-03 Genwal 8B 3% 751 3150 bl5 350 6/4 =139 8400 <5 35 4 1.0 3130 17.0 279 6
Streams
Little Bear Canyon Creek 6/25/1970 CVSSD 126
9-Jul-70 CVSSD 126
24-Aug-70 CVSSD 36
6-Oct-70 CVSSD 40
15-Apr-71 CVSSD 27
27-May-71 CVSSD 90
13-Oct-78 USGS, 1981 108
30-Oct-79 USGS, 1981 108
30-Sep-98 Genwal 49 8.4 8.4 560
2-Nov-98 Genwal 73.2 3.9 8.0 470
30-Jun-03 Genwal dry
24-Aug-03 Genwal dry
Section 4 Creek 30-Jun-03 Genwal dry
25-Aug-03 Genwal dry
Section 5 Creek 30-Jun-03 Genwal 0.97 14.7 842 462 293 5 477 w359 B8 - 161 254 <5 59 5 %82 17 267 <5 245 <D <5
25-Aug-03 Genwal 1:07. 1062812 510 822 4733996099 .15 213 <5 57 5 7.04 3.1 282 <5 230 <2 24
Sec 5. U. Right Creek 30-Jun-03 Genwal 0.233 1110w:=8 25 - 521 6.83 12.1
25-Aug-03 Genwal 0210 186 -840 585 7.09 7.2
Sec 5 U. Left Creek 30-Jun-03 Genwal 1.55 10.0 8.40 428 7.61 3.1
25-Aug-03 Genwal 1.21 102 828 435 7.55 9.0
IBC-1 30-Sep-98 Genwal Ta .1 8.3 480 390 49 42 6 2 333 28 50 6
2-Nov-98 Genwal 8.93 2.5 8.3 420
30-Jun-03 Genwal 3.26 80> 8§49 481 380 *55:6: 539.72: 6,64 - 4% » 299 <5 o9 4 8.36 1.2 299 18 249 <2 <5

25-Aug-03 Genwal 0.405 g3 . 780 . 589 382 630 472 £ 37 485 .. 353 <5 61 4 7.85 31 352 <5 289 <2 <5







Table 2 South Crandall Lease baseline monitoring summary
Petersen Hydrologic 14 Sep 03

Nuh_'ients e Trace Constituents
Date Data source Flow T° pH. Cond. . TDS NH, NO; NO, PO, Ag Al As Ba B cd Cr(t)y Cr(Vl) Cu Cn F- Fe(t) Fe(d) Hg Mn (t) Mn (d) Mo Ni Pb Se Si Sr T
(gom) () (su) psen (mal) _(mgIN) (mg/IN) (mglN) (mg/P) __(me!) (mg!) (mgl) (ma) (g (mg) (mgh) (me) (mg) (moh) (ma) (mg) (mgh) _(ma) (mgh) (ngh) (mg) (mg) (mg) (moh) worson (mgh (mah (egh)
Springs
LB-1 1993 Genwal 1 6 795 478
(Castlegate Sandstone) 30-Jun-03 Genwal dry
24-Aug-03 Genwal dry
LB-2 1993 Genwal 2 4 795 495
(Castlegate Sandstone) 1994 Genwal 5 % 8.12 375
Jun 24-27,96 Genwal .79 2945
7-Aug-97 Genwal 10 497 810 v 312 290 <01 <01 01
30-Jun-03 Genwal 2 54 793 487 3070 <01 008 <003 <0.05 0011 <0.005 0017 <0.003 <0.01 <0 ) Bt
4 ¢ R : , 0.02 <0.005 <0.000 )
24-Aug-03 Genwal 215 99 7800 401 % 975 <01 <003 <0.03 <0.05 <0.010 <0.005 0.019 <0.003 <0.010 002 <0005 <0 ooog :8'382 22‘882 :g'ggg :g'ggg 8'3}‘; i
: : : I, i 3 : <0.005
LB-5 1993 Genwal 1 D 7137425
(Blackhawk Formation) 30-Jun-03 Genwal seep
24-Aug-03 Genwal dry
LB-5A 1993 Genwal Seep - - -—
(Blackhawk Formation) Jun 24-27,96 Genwal 15 b3 7.98 436
7-Aug-97 Genwal & 8 8.10 535 480 <0.1 <01
30-Jun-03 Genwal 1.95 80 .756. 698 46820 <0.1 0.3 <0.03 <0.05 <0.010 <0.005 0.023 <0.003 <0.010 ; y
- . A : ; 0.033 <0.005 <0.000 Xe]
24-Aug-03 Genwal 201 B9800 6821 47T 013701 034120108 <005 <0.010 <0.005 0.015 <0.003 <0.010 0102 <0.005 <0 ooog Zg'gg: 22532 ig'ggg :g'ggg 8'81‘; o U0p
| i ; | : i ; <0.005
LB-11 1981 Beaver Ck. Coal 5 99 8.1 559
(Star Point Sandstone) 30-Jun-03 Genwal 5
24-Aug-03 Genwal 4.69 10.0 8.09 556
LB-13 1982 Beaver Ck. Coal 15 786 - 291
(Castlegate Sandstone) 30-Jun-03 Genwal dry
24-Aug-03 Genwal dry
LB-14 25-Aug-80 Beaver Ck. Coal 76 520 370 0.03
(Castlegate Sandstone) 22-Jul-81 Beaver Ck. Coal 1 20 8.3 620 405 0.33
1982 Beaver Ck. Coal 22 745 . 335
30-Jun-03 Genwal dry
24-Aug-03 Genwal dry
LB-15 1980 Beaver Ck. Coal 12 495
(Alluvium) 1981 Beaver Ck. Coal 7.65 548
1982 Beaver Ck. Coal 300 16 7.56 491
25-Aug-03 Genwal 01 182744 1441
LB-16 1980 Beaver Ck. Coal 74 500
(Star Point Sandstone) 1981 Beaver Ck. Coal B.76% b9
1982 Beaver Ck. Coal 5 7.8 488
30-Jun-03 Genwal seep
24-Aug-03 Genwal seep
SP-73 Jun-85 Genwal seep -
(Blackhawk Formation) Oct-85 Genwal dry — -— —
Jun-93 Genwal 10 2 826 417
30-Jun-03 Genwal dry — s Lo
25-Aug-03 Genwal dry
SP-74
(Blackhawk Formation) Jun-85 Genwal seep -—- --- -
Oct-85 Genwal dry o e o
Jun-93 Genwal dry e ok £l
30-Jun-03 Genwal dry A V3 e
25-Aug-03 Genwal
SP-75 Jun-85 Genwal seep
(Blackhawk Formation) Oct-85 Genwal dry
Jun-93 Genwal dry
30-Jun-03 Genwal dry - - -
25-Aug-03 Genwal
SP-76 Jun-85 Genwal 1 10 7.48 - 960
(Blackhawk Formation) Oct-85 Genwal 1 5 8.35 850
30-Jun-03 Genwal dry l B S
25-Aug-03 Genwal dry
SP-77 Jun-85 Genwal seep —= P -8
(Blackhawk Formation) Oct-85 Genwal dry - - -







Nutrients

Trace Constituents

N RedaaEd TR Con e B i L Te NG N POy Ak Wl bs. B B O Gl OO Gh G LB Rl Sellh s B Wl MRS W ope S si S o Zn
m oF s.u. S/icm)  (mg/l mg/IN) (mg/l
e e Lgdpry ) (_--) ( ) @ ) (mg/l)  (mg/IN) (mg/IN) (mg/IN) (mg/l P) (mg/) (mgl) (mg/) (mg/) (mg/) (mg/) (mg/) (mgl) (mg/l) (mgll) (mg/l) (mgh) (mg/) (mg/H) (mg/) (mg/) (mgl) (mgl) (mg/)  (mgll) (mansioz) (mg/l)  (mg/l)  (mall)
25-Aug-03 Genwal dry
SP-78 Jun-85 Genwal seep - -
(Star Point Sandstone) Oct-85 Genwal dry - - ---
Jun-93 Genwal dry - - —
30-Jun-03 Genwal seep - --- -
25-Aug-03 Genwal seep
SP-79 Jun-85 Genwal seep - - -
(Star Point Sandstone) Oct-85 Genwal dry - - —--
Jun-93 Genwal dry -— --- -
30-Jun-03 Genwal 0.395 B9 7.7 870
25-Aug-03 Genwal 0.353 10.7 7.84 1,006
Little Bear Spring 3-Oct-57 Utah Dept. of Health 305 0.16 0.7 0.25
(Star Point Sandstone) 25-Jun-70 CVSSD 399 : i 3.9
(upper Little Bear Spring) 8/75 to 2/79 av. USFS mean 449 58 8.9 0.185 0.0017 0.002 0.0236 2
(i Ll Beor; 4-1:W) 16-JUl-76"  Beaver Gk, Codl 9.3 0.180 b e 045 %%%134 gooe 88;; 0.0015  0.0023 0.0099
18-Aug-76 USGS, 1981 121 83 18 530 332 0.03 0.1 : 0.04 ;
18-Aug-76 USGS, 1981 117 2 : 5.6 0.26
27-Apr-78 USGS, 1981 426
29-Aug-78 USGS, 1981 292
(upper Little Bear; 4-1-W) 15-Sep-78 Beaver Ck. Coal 180 740720 470 0.08 0.210
13-Oct-78 USGS, 1981 256 :
8-Nov-78 USGS, 1981 188
4-Nov-77 Utah dept of Health 0 492 ai1s 0.09 0.04 0.08
(upper Little Bear; 4-1-W) 15-Jun-79 Beaver Ck. Coal 84 0.06 aie 00;11872 005 ggg’j 6 0.005
(upper Little Bear; 4-1-W) 11-Oct-79 Beaver Ck. Coal 7.80 330 0.08 00 10 0-;35
(upper Little Bear; 4-1-W) 25-Aug-80 Beaver Ck. Coal 7.20 490 a9 0.19 0'022 O.')’] z
(upper Little Bear; 4-1-W) 6-Nov-80 Beaver Ck. Coal 720 -500 350 0.26 0'025 0“0 ;
(upper Little Bear; 4-1-W) 4-Jan-81 Beaver Ck. Coal 6.80 557 390 0.12 0'040
(upper Little Bear; 4-1-W) 3-Feb-81 Beaver Ck. Coal 7.80 530 350 0.10 0'020 o
(upper Little Bear; 4-1-W) 4-Mar-81 Beaver Ck. Coal 720 - 520 310 0.13 : o2
(upper Lillle Bear; 4-1-W) 9-Apr-81 Beaver Ck. Coal 840 580 380 0.13 0.01
28-Apr-81  Utah dept of Health 80 535 308 0.15 0.20 0.002 0.001 006 005
o LB 4:1:W) 13-May-81  Beaver Ck. Coal 79 540 . 350 0.19 i - o g'gg Aol 831 001  0.005  0.001 6 0.035
(upper Little Bear; 4-1-W) 11-Jun-81 Beaver Ck. Coal 10 ¢S 530 345 0.15 0'01 0 601
(upper Little Bear; 4-1-W) 10-Dec-81 Beaver Ck. Coal 7.6 560 375 0.27 0'01 0.01 e
(upper Little Bear; 4-1-W) 14-Jan-82 Beaver Ck. Coal 265 £ Vo 500 325 0.19 0 601 OF(‘1 =
(upper Little Bear; 4-1-W) 17-Feb-82 Beaver Ck. Coal 269 10 7.8 450 286 0.01 0 03 0'(101
(upper Little Bear; 4-1-W) Mar-82 Beaver Ck. Coal 265 8 7.4 400 260 0.09 0'02 O ") :
(upper Little Bear; 4-1-W) 22-Apr-82 Beaver Ck. Coal 305 7.5 590 390 0.16 0‘12 i
(upper Little Bear; 4-1-W) 26-May-82 Beaver Ck. Coal 7.6 520 350 0‘05 S
(upper Little Bear; 4-1-W) 23-Jun-82 Beaver Ck. Coal Lol 560 367 0.14 0'09 O-E/OS
(upper Liltle Bear; 4-1-W) 21-Jul-82 Beaver Ck. Coal 160 Th7 415 276 0.18 0"10 0'007
(upper Little Bear; 4-1-W) 24~Aug—8; Beaver Ck. Coal = 225;2 £ 018 <6 o
18-Sep-9 cvssD 7 <003 022 <002 <0.005 <0.001 0.080 <0.010 <0.010 <0.01 009 <003 : oo B
24-Nov-92 cvssD 74 405 31D <0.05 034 <001 <0.10 <0.0 < : . : <0.002  <0.001 <0.01
gy e & & a 0.01 0.002 0.061 <0.01 <0.004 <0.03 <0.005 <0.03 <0.050 <0.10 0.06 <0.03 <0.0005 <0.902 0.04 <0.001 <0.002 5.96 0.19 0.022
3-Feb-97 Genwal 8.9 7.6 556 306 <01 <0.1 <01
30-Jun-03 Genwal 8.8 730 et L3150 <01 0015 <0.03 <0.05 0.012 <0.005 0.017 <0.003 <0.010 0023 <0.005 <0.0002 <0.005 <0.005 <0.005 <0.005 0.017 0005
i ; : : ‘ <
Streams
Little Bear Canyon Creek 6/25/1970 CVSSD 126
9-Jul-70 CVSsD 126
24-Aug-70 cVssD 36
6-Oct-70 CVSSD 40
15-Apr-71 CVSSD 27
27-May-71 CVSSD 90
13-Oct-78 USGS, 1981 108
30-Oct-79 USGS, 1981 108
30-Sep-98 Genwal 49 8.4 8.4 560
2-Nov-98 Genwal 73.2 39 80 470
30-Jun-03 Genwal dry
24-Aug-03 Genwal dry
Section 4 Creek 30-Jun-03 Genwal dry
25-Aug-03 Genwal dry
Section 5 Creek 30-Jun-03 Genwal 0.97 M7 842 462 293 <01 <003 <003 <005 0.015 <0.005 0.038 <0.003 <
25-Aug-03 Gerwal 107 106 812 510 322 01 <003 <0.03 <0.05 <0.010 <0.005 0.028 . <0.003 ydn a0 oo g L Gl b e e s
: . : x ! : - <0.005
Sec 5. U. Right Creek 30-Jun-03 Genwal 023 110 838 521
25-Aug-03 Genwal 0210 138 840 585
Sec 5 U. Left Creek 30-Jun-03 Genwal 188 10.0 840 428
25-Aug-03 Genwal 21 102 828 435







Nutrients Trace Constituents

Sl packoma S ccpd SR LR (N0, P, A 8 s s, B 08 O CV) Tl Gy B Fe) Fel) Mg . Ne®) MG Mo Ni Pb Se si W o Zn
(@pm) (C°) (s.u.) (uScm) (mg/l) (mg/IN) (mg/IN) (mg/I N) (mg/I P) (mg/l) (mg/l) (mg/l) (mg/) (mg/) (mg/l)  (mall) (mg/l) (mg/) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)  (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)  (mgnsio2) (mgl/l)  (mg/l) (mg/l)
IBC-1 30-Sep-98 Genwal 3t TP 8.3 480 390 0.1 <01
2-Nov-98 Genwal 8.93 2.5 8.3 420
30-Jun-03 Genwal 326 5 80 819 481 - 330 <0.1 <0.03 <0.03 <0.05 <0.010 <0.005 0.030 <0.003 <0.010 <0.02 <0.005 <0.0002 <0.005 <0.005 <0.005 <0.005 0.017 0005
25-Aug-03 Genwal 0.405 B389 2 590 382 0.1 <0.03 <0.03 <0.05 <0.010 <0.005 0.040 - <0.003 <0.010 <0.02 0.009 <0.0002 <0.005 <0.005 <0.005 <0.005 0.019 <0.005







Table 3 Little Bear Spring average monthly flow data from Castle Valley Special Service District 1982-2003.
Flow Flow Flow Flow Flow Flow
Month (gpm) Month (gpm) Month (gpm) Month (gpm) Month (gpm) Month (gpm)
Jan/1982 296 Jan/1986 326 Jan/1990 308 Jan/1994 286 Jan/1998 335 Jan/2002 287
Feb/1982 291 Feb/1986 319 Feb/1990 302 Feb/1994 %5 Feb/1998 325 Feb/2002 279
Mar/1982 286 Mar/1986 317 Mar/1990 295 Mar/1994 262 Mar/1998 316 Mar/2002 274
Apr/1982 283 Apr/1986 304 Apr/1990 282 Apr/1994 268 Apr/1998 309 Apr/2002 263
May/1982 324 May/1986 380 May/1990 278 May/1994 231 May/1998 364 May/2002 257
Jun/1982 435 Jun/1986 400 Jun/1990 271 Jun/1994 229 Jun/1998 484 Jun/2002 250
Jul/1982 438 Jul/1986 383 Jul/1990 270 Jul/1994 218 Jul/1998 477 Jul/2002 240
Aug/1982 409 Aug/1986 356 Aug/1990 245 Aug/1994 218 Aug/1998 443 Aug/2002 232
Sep/1982 356 Sep/1986 339 Sep/1990 280 Sep/1994 223 Sep/1998 415 Sep/2002 237
Oct/1982 337 Oct/1986 331 Oct/1990 277 Oct/1994 218 Oct/1998 410 Oct/2002 234
Nov/1982 330 Nov/1986 330 Nov/1990 212 Nov/1994 219 Nov/1998 385 Nov/2002 228
Dec/1982 325 Dec/1986 331 Dec/1990 265 Dec/1994 212 Dec/1998 372 Dec/2002 231
Jan/1983 320 Jan/1987 326 Jan/1991 257 Jan/1995 208 Jan/1999 354 Jan/2003 227
Feb/1983 316 Feb/1987 322 Feb/1991 249 Feb/1995 204 Feb/1999 342 Feb/2003 uS
Mar/1983 815 Mar/1987 321 Mar/1991 241 Mar/1995 199 Mar/1999 334 Mar/2003 217
Apr/1983 311 Apr/1987 315 Apr/1991 229 Apr/1995 198 Apr/1989 326 Apr/2003 214
May/1983 325 May/1987 320 May/1991 225 May/1995 209 May/1999 326 May/2003 210
Jun/1983 424 Jun/1987 380 Jun/1991 236 Jun/1995 282 Jun/1999 407 Jun/2003 265
Jul/1983 430 Jul/1987 388 Jul/1991 296 Jul/1995 418 Jul/1999 428 Jul/2003 284
Aug/1983 395 Aug/1987 364 Aug/1991 302 Aug/1995 436 Aug/1999 407 Aug/2003 271
Sep/1983 358 Sep/1987 345 Sep/1991 302 Sep/1995 402 Sep/1999 390
Oct/1983 339 Oct/1987 345 Oct/1991 298 Oct/1995 374 Oct/1999 3£5
Nov/1983 330 Nov/1987 328 Nov/1991 291 Nov/1995 345 Nov/1999 360
Dec/1983 326 Dec/1987 321 Dec/1991 281 Dec/1995 328 Dec/1999 835
Jan/1984 325 Jan/1988 9138 Jan/1992 270 Jan/1996 315 Jan/2000 324
Feb/1984 326 Feb/1988 311 Feb/1992 260 Feb/1996 304 Feb/2000 324
Mar/1984 322 Mar/1988 309 Mar/1992 251 Mar/1996 292 Mar/2000 LT
Apr/1984 324 Apr/1988 304 Apr/1992 229 Apr/1996 285 Apr/2000 309
May/1984 368 May/1988 308 May/1992 Broken pipe May/1996 312 May/20G0 298
Jun/1984 423 Jun/1988 327 Jun/1992 Broken pipe Jun/1996 427 Jun/20090 368
Jul/1984 409 Jul/1988 340 Jul/1992 243 Jul/1996 443 Jul/2000 395
Aug/1984 3Er Aug/1988 327 Aug/1992 2852 Aug/1996 412 Aug/2000 371
Sep/1984 352 Sep/1988 345 Sep/1992 247 Sep/1996 378 Sep/2000 347
Oct/1984 340 Oct/1988 366 Oct/1992 292 Oct/1996 356 Oct/2000 334
Nov/1984 335 Nov/1988 366 Nov/1992 246 Nov/1996 318 Nov/2000 823
Dec/1984 332 Dec/1988 307 Dec/1992 237 Dec/1996 323 Dec/2000 312
Jan/1985 332 Jan/1989 256 Jan/1993 230 Jan/1997 314 Jan/2001 293
Feb/1985 329 Feb/1989 356 Feb/1993 223 Feb/1997 293 Feb/2001 295
Mar/1985 324 Mar/1989 363 Mar/1993 218 Mar/1997 291 Mar/2001 286
Apr/1985 227 Apr/1989 363 Apr/1993 216 Apr/1997 286 Apr/2001 282
May/1985 379 May/1989 341 May/1993 225 May/1997 324 May/2001 280
Jun/1985 379 Jun/1989 333 Jun/1993 354 Jun/1997 444 Jun/2001 367
Jul/1985 357 Jul/1989 332 Jul/1993 419 Jul/1997 447 Jul/2001 373
Aug/1985 341 Aug/1989 330 Aug/1993 379 Aug/1997 421 Aug/2001 379
Sep/1985 331 Sep/1989 340 Sep/1993 346 Sep/1997 398 Sep/2001 289
Oct/1985 382 Oct/1989 334 Oct/1993 278 Oct/1997 388 Oct/2001 314
Nov/1985 300 Nov/1989 326 Nov/1993 309 Nov/1997 344 Nov/2001 304
Dec/1985 322 Dec/1989 319 Dec/1993 300 Dec/1997 350 Dec/2001 296







. Table 4 Little Bear Spring flow data 1970-1981

Flow Flow
Date (cfs) (gpm) Source
25-Jun-70 0.89 399 CVSSD
9-Jul-70 0.88 395 CVSSD
24-Aug-70 0.61 274 CVSSD
6-Oct-70 0.5 224 CVSSD
15-Apr-71 0.65 292 CVSSD
27-May-71 0.52 233 CVSSD
18-Aug-76 0.26 117 USGS
27-Apr-78 0.95 426 USGS
29-Aug-78 0.65 292 USGS
13-Oct-78 0.57 256 USGS
8-Nov-78 0.42 188 USGS
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Figure 1 South Crandall Lease baseline monitoring locations
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Figure 2 Plot of Palmer Hydrologic Drought Index for Utah Region 4.




